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ABSTRACT 

The primary target ofthis work is to study the three samples ofglass fibre /carbon fibre strengthened with three 
distinctive proportion layers with epoxy pitch. The soundness of samples tested by using non-destructive testing method 
such as vibration analysis and mechanical testing methods such as Tensile test , Impact test, and hardness survey. The 
ultimate aim ofthis study to predict the quality ofamong these three-composite sandwiches. 
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INTRODU CTION 

The blend of at any rate two materials is known as the composite material in which material have one of a 
kind quality that are absolutely novel in connection to the individual materials included. The material here we utilized 
is glass fibre/carbon fibre composite materials are the incredible potential for designing material in numerous 
applications. Half and half polymer composite material offers the planner to get the required properties in a controlled 
significant degree by the selection of strands and grid. The properties of the material by choosing various types of fibre 
consolidated in a similar gum grid. In the present examination, the mechanical properties of carbon and glass filaments 
strengthened epoxy half breed composite were contemplated. This material contains for all intents and purposes no air 
or gas, is progressively thick. Epoxy sap is added to every material with various rations. Epoxy has a wide extent of 
uses, including metal coatings, use in equipment/electrical fragments/LEDs, high strain electrical spreads, paint brush 
creating, fibre-invigorated plastic materials and helper concretes. Epoxy is now and again used as glue[l-3]. 

Cross breed composite materials are the incredible potential for building material in numerous 
applications. Cross breed polymer composite material offers the originator to get the required properties in a 
controlled significant degree by the selection of strands and network [4-6]. The properties are custom-made in the 
material by choosing various types of fiber fused in a similar tar network. Polymer-network composites (PMCs) 
have been utilized for an assortment of auxiliary participations for compound plants and planes, since they have 
remarkable exhibitions, for example, lightweight and great weakness properties [7-11]. Different assembling 
procedures are utilized for making Glass Fiber/Epoxy composite. In light of complete writing survey of different 
viewpoints in creating Glass Fiber/epoxy composite material, it is seen that broad work has been done identified 
with assembling and mechanical portrayal of current material, though restricted investigations did to examinations 
ductile, shear and flexural quality by shifting volume part of glass fiber and epoxy materials [12-14]. Fiber 
Reinforced Plastics (FRP) has fundamentally extended their application in aeronautic trade as of late. Preferences 
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like light weight, minimal effort, straightforward support and prevalent erosion obstruction have been perceived in spite of 
the fact that the structure of fiber fortified materials are normally not surely known as those for metallic partner [15-17]. 
Glass and carbon fibre are one of the promising fortifications in polymer lattice composites. In this task, a correlation of 
mechanical properties and disintegration opposition has been explored for glass and carbon fiber composites. The 
composites were created by hand lay-up procedure [18-19]. Fiber strengthened polymer (FRP) composite materials are 
heterogeneous and anisotropic materials that don't display plastic twisting. They have been utilized in a wide scope of 
contemporary applications especially in space and aeronautics, car, sea and assembling of games hardware. Carbon fiber 
strengthened polymer (CFRP) and glass fiber fortified polymer (GFRP) composite materials, among other fiber fortified 
materials, have been progressively supplanting customary materials with their astounding quality and low explicit weight 
properties[20]. Glass filaments fortified polymer composites have been set up by different assembling innovation and are 
broadly utilized for different applications. These days, it has been utilized in gadgets, flying and vehicle application and so 


The main scope of this study to predict the soundness of the Glass/Carbon reinforced fibre using by destructive 
and non-destructive method. The raw materials (Glass/Carbon fibre) of this study are easily available and it have broad 
applications in industries side. Glass fiberstrands are having amazing properties like high quality, adaptability, solidness 
and protection from substance. 

MATERIALS AND METHOD 

Materials Used 

Glass fibre/carbon fibre was used as fundamental fortress material. Composite precedents were produced using 
hand lay-up system sought after by weight. The samples were tested using by ASTM Standards. Strength test was executed 
by ASTM D638 standard with a test speed of 2 mm/min. Flexural and Impact tests were performed by respectively ASTM 
D790 and ASTM D256 and hardness test conducted by using ASTM D 2583. The given materials utilized in this work for 
made the composite: 

• Resin used: Epoxy pitch (Araldite LY556) 

• Hardener utilized : HY917 

• Specification thickness: Unidirectional (UD) glass fibre/carbon fibre thickness is 2mm 

• Specimen plate measurement: All the composite model plates are made in the measurement 210mm*290mm 
*2mm. 

Samples Preparation 

The planning of the composite we ascertain the volume part percentage of epoxy resin and number of layers of 
glass fibre and carbon fibre appeared in Tablel. The upper and lower layer is glass fiber and in between them is placed 1,2 
and 3 layers of carbon fiber with each layer is binder with epoxy resin. The amount of the epoxy resin used for binding is 
350gms. The composite plate is made using hand lay-up method. After fabrication the plate is allowed to dry for 7 days. 
The composite material shown in Figurel. Later the composite plates are handed over for testing. 
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Table 1: Composite Samples Details 


Material 

Glass Fibre 
(Layers in Number) 

Carbon Fiber 
(Layers in Number) 

Epoxy 

(Weight % in grams) 

SAMPLE 1 

2 

1 

350 

SAMPLE 2 

2 

2 

350 

SAMPLE 3 

2 

3 

350 






Figure 1: Glass and Carbon Fibre Reinforced Epoxy Composite Sample 

Methodology 

STEP-1: Fabrication utilizing hand lay-up technique. 

STEP-2: Non-destructive testing. 

STEP-3: Destructive testing. 

STEP-4: Identification of better sample. 

STEP-5: Result investigation 
STEP-6: Conclusion 
Tensile Test 

A tensile test generally called to determine the strength of the given samples. This test is most vital and 
fundamental sorts of mechanical testing. A flexible test applies malleable (pulling) capacity of a material and measures the 
sample's response to the Load. The tensile strength is conducting room temperature and stated by ASTM D638with a test 
speed of 2 mm/min. 

Impact Test 

It this test also determines the strength of the materials using oscillation pendulum load. A method for choosing 
behaviour of material presented to daze stacking in twisting, strain, or torsion. The test conducted by room temperature and 
samples prepared by using ASTM D256 standard. 
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Hardness Measurement 

Hardness measurement used for the given composite materials point out the applications. Hardness survey taken 
of given all the sample in five places and finally get average and listed below. This measurement also conducted under 
room temperature. The samples preparation and testing procedure was stated by ASTM D 2583. 

Flexural Testing 

Flexural tests are commonly used to decide the flexural modulus or fiexural quality of a Material. A flexure test is 
more moderate than a pliable test and test outcomes are somewhat unique. The material is laid on a level plane more than 
two of contact (lower bolster range) and after that a power is connected to the highest point of the material through it is 
possible that a couple of purposes of contact (upper stacking length) until the example comes up short. This test conducted 
under the room temperature using ASTM D790 standard. 

Vibration Analysis 

It is one of the non-destructive testing methods. Samples soundness are determine by in this method and also 
analysed by adhesion and non-adhesion regions of the samples. The different frequency probe is used in this test. The 
background this test is uses Piezo electric effect. It is nothing but the electric energy converted to mechanical energy or 
vice versa. 

RESULT AND CONCLUSIONS 

The Present investigation has been done on three samples made of with Glass fibre, Carbon fibre and Epoxy was 
shaped utilizing uniform size. Once fabrication is completed, the samples were under examination of vibration analysis and 
other mechanical testing methods. The concluding results are following. 

Tensile Strength 

The strength of the composite material determined by tensile test. The test specimen designed, according ASTM 
D638 standard and test conducted by under the room temperature From the testing result it shows that the sample 2 is 
given good strength comparing the other samples (Figure 2). The strength value is 1000N observed in this test. 
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Figure 2: Stress Strain Plot 
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Impact Testing 

Impact test is conducted in room temperature using ASTM D256 standard. Impact strength is observed almost 
equal in 3 joules in all the three samples. 


Hardness Survey 

The hardness esteem got from barcol hardness. Hardness esteem pursued concurring ASTM D 2583 standard. The 
Figure 3 demonstrates the hardness estimation of three examples. Each sample hardness estimated in three diverse places. 
The result demonstrates that the specimen 3 has the most noteworthy esteem and specimen 1 has the minimum barcol 
hardness esteem in light of the fact that the reason of kelp content. The example 2 has almost equivalent to the base 
material value among the three samples. The sample 2 has almost 15 HVN. It is shown in Figure 3. 
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Figure 3: Hardness Test Plot 


Flexural Test 


Flexural test is conducted in given three samples using ASTM D790. The sample 2 is high strength value 
comparing to other sample. The maximum flexural load is observed almost 0.44 KN. It is shown in Figure 4. 
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Figure 4: Flexural Test Plot 


Vibration Analysis Testing 

Presently the quality of the bond or adhesion between glass fibre and carbon fibre investigated by vibration 
analysis test. This test decided the nature of the joints or authoritative between given materials. The test experienced with a 
frequencies of 200Hz, 400Hz, and 600Hz. It is indicated is Figure 5, Figure 6 and Figure 7. Because of the recurrence sent 
through the test the reverberation sign is delivered. This testing technique decided glue and non-cement conduct of 
composite material utilizing reverberation sign showcase by an examine strategy. By and large, the reverberation sign jump 
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on the composite material is low, at that point it implies there is great cement conduct between the two material other hand, 
high reverberation sign jump on the composite material it implies the glue isn't great between the material. In this 
examination, the sample 2 is get lower reverberation adequacy looking at different examples is seen from this testing 
strategy. 



Figure 5: The Plot between Thickness Versus Amplitude in Vibration 
Analysis Test using Frequency of 200 Hz 



Figure 6: The Plot between Thickness Versus Amplitude in Vibration 
Analysis Test Using Frequency of 400 Hz 



Figure 7: The Plot between Thickness Versus Amplitude in Vibration 
Analysis Test Using Frequency of 600Hz 


Impact Factor (JCC): 7.6197 


SCOPUS Indexed Journal 


NAAS Rating: 3.11 




























































An Experimental Investigation on Glass /Carbon 969 

Fibre Hybrid Composite Material 

CONCLUSIONS 

In this investigation, the mechanical properties of three sandwich composite instances of glass fibre/carbon fibre 
is found and appeared differently in relation to find the better composite model with the good results. The sample 2 has 
good adhesion property as well as mechanical properties. 

Tensile strength of sample 2 has 1000N, Impact strength has almost 3J and Barcol hardness regards for sample 2 
has 15HVN and the Flexural strength has 0.44KN. 

The sample 2 has then inspected to locate the great glue and less glue locale using vibration examination testing 
and the result is discussed. 
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